Mitochondrial proteomics reveals the mechanism of spermatogenic cells apoptosis induced by carbon ion radiation in zebrafish.
The mitochondrial proteins involved in spermatogenic cells apoptosis in zebrafish after carbon ion radiation (CIR) were screened. The relative biological effectiveness (RBE) of CIR in zebrafish testes was investigated. Apoptosis of testicular cells was measured within 24 hr following 1 and 4 Gy CIR. Immunoblotting was used to assess the levels of mitochondrial apoptotic proteins in testes, and proliferative and apoptotic spermatogenic cells were detected by immunofluorescence after CIR. Label-free quantitative (LFQ) and parallel reaction monitoring-based target proteomics (PRM) were combined to screen and validate differential mitochondrial proteins in testes between 4 Gy and control groups at 24 hr after CIR. The RBE of CIR in zebrafish testes was 1.48 ± 0.04, and induction of apoptosis by CIR was higher than that of X-rays in testicular cells. Mitochondrial apoptotic pathways play a crucial role in spermatogenic cells apoptosis after CIR, with 60 differential mitochondrial proteins identified. Among 20 target proteins, 12 were significantly upregulated, 2 were significantly downregulated in the 4 Gy CIR group. The results of PRM were consistent with label-free analysis. This is the first study to screen the differential mitochondrial proteins and provide useful information to understand the underlying mechanisms of spermatogenic cell apoptosis in zebrafish following CIR.